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1° INTRODUCTION 


1ets Scooe 


This document ofrovides the design Specification of a3 Systems 
Network Architecture (SNA) manager supporting cluster controller 


node (PUeT2) operationSe The SNA manager will run on a Honeywell 
Serves 6C (Level 6) minicomeputer under the ECCS 6&6 onerating 
systeme - oe 

1e2e Software Environment 


The SNA manager orovides support for communications aoolications 
in a SNA/SDLC PUeT2se It runs under MOD 400 and MOD 6C9 operating 
system tn which the Honeywell! SLOC line protocel handier has been 


configureds The SNA manaaqers along with the SDOLC Iphs performs 


all actions necessary to send end user data throuch the networks 
It does not change or examine the end user datae This function 1s 
left to the apolication which uses the SNA managere The SNA 
manager is linked with the application oroaram and runs as a task 
group under 6C0S 6656 | ; 


Tee Features 
The SNA manager suoports SNA cluster controller node CPUsT2) 
capabilitiese These canabilities include: 

—- up to 256 network addressable units 

~ FM Profile 3 

- TS Profile 3 


~ subset of SNA reauests and responses 


- SNA Commands 


SC ACTPU. 
DACTPU. 


CLEAR 


DFC CANCEL 
CHASE 
LUSTAT 
SHUTD 
SHUTC 
RTR 
BID 
STENAL 


FMD QOATA 
| REQMS 
RECFMS 


- FM Data Protocols: 


HDX Flio/Flop 

Change Direction 

Chaining 

RRACKETS — 

BRACKET TERMINATION Rule 1 
CONTENTION between brackets (€LUeT2) 


iehe User Model 


The SNA manager Supvorts SNA/SDLC communications via five types 
of requestSe Each of these reauests are tssued via the SROQTSK 
task request call to various tasks in the SNA managere The first 
reouest is made to identify a buffer pool to the SNA managere The 
SNA manager uses buffers tn this pool to perform transmit and 
receive operations on the data linke The second reauest is used 
by the andnlication task to acauire data buffers for use in 
sending data to the remote node (Cthe SNA manager” releases 
transmit buffers)de The third reauest is used by the aoplication 
task to release data buffers used to receive data from the data. 
link C¢the SNA manager acauires receive data buffers)se The last 
request is used to oass buffers containina end user data to the 
SNA manaaqer for evyenual transmisston on the data Itlitnke These 
requests are described in detail im Chaoter 66 | 
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GLOSSARY 


ACTLU 
ACEP 


RB 
BRI 
BBIU 
BB IUI 
BC 
BCI 
BIND 
BIU 
BLU 
BSM 
BTU 


DACTLU 
DACTPU 
DAF! 
DFC 


ACTIVATE LOGICAL UNIT 


ACTIVATE PHYSICAL UNIT 


Regin Bracket 

Begin Bracket Indicator 
Reaqtn BIU 

RBIU Indicator 

Beqin Chain | | 
Begin Chain Indicator | 
BIND SESSION | 

Basic Information Unit 
Rasic Link Unit 

Rracket State Manager 
Basic Transmisston Unit 


Change Direction 


Change Direction thdneatce 


Connection Point Manager 
CPM 

Common Session Control 
Correlation Table. 
Cateqory 


NEACTIVATE LOGICAL UNIT 
DEACTIVATE PHYSICAL UNIT 
Destination Address Field 
Nata Ficw Control 

Nata Lirk Control 
Mefinite Response 1 

ORT Indicator 

Hefinite Response 2 

OR2 Indicator | 

Data Traffic 


End Bracket 

End Bracket Indicator 
End BIU 

ERIU Indicator 

End Chatn | 

End Chain Indicator 
Exoedited Flow Indicator 


Fxceotion Response Indicator 


Fxception Reauest 


Format Fdenttfication Field 
Function Management © 
Function Management Data | 
Function Management peaeek 
First Speaker 


Half-Sessiton Activation Parameters 


Half-Session Identificaticn 


In Bracket | 
Tsolated Pacing Resvonse 


Lost Data 
Lost Data Indicator 
Logical Unit 


LUSTAT 
LU_TT 


MPF 


UNBIND 


UPA 


LOGICAL UNIT STATUS. 
Logical Unit type 1 


Maoping Field 


Network Addressable Unit. 
Network Control} 

No Good 

Network Services 


Origin &ddress Fiteld 


Pacing Reaquest/Response 
Path Control 

Pactng Indicator 

Path Information Unit 


Primary Logical Unit 


Presentation Services 
Physical Unit 
Physical Unit type j 


Queued Response | 
Queued Response ‘Indicator 


Return Code | : 
RECORD FORMATTED MAINTENANCE STATISTICS 
REQUEST MAINTENANCE STATISTICS 
Request/Resoonse Header 

Request 3 

Reauest Indicating Nefinite Riesuonse 
Reauest Indicating Exception Response 
Request Indicating No Resoonse 
Request/Resoonse Indicator 


_Resoonse 


Resoonse Tyve Indicator 
READY TO RECEIVE | 
Request/Response Unit 


Sesston Control 
Sense Data Indicator 
START DOATA TRAFFIC 
SHUTDOWN COMPLETE 
SHUTDOWN 


SIGNAL 


Secondary Logical Unit 
Systems Network Architecture 
Sense Code 

Seauence Number Field 


Seauence Number 


System Services Control. Point 


Transmission Control 
Transmisston Header 
Transmission Subsystem 


UNBIND SESSION | 
Undefined Protoco! Machine 


Le DESIGN OVERVIEW 


This section outlines the functional components of an SNA/SDOLC 
‘physical unit tyoe 2e It describes the intermediate level of a 
too~down system designs whose ton-ltayer destan was presented 
previousty Cref 5)e Since the design adheres to the SNA layered 
architecture tit should be relatively easy to modify one or more. 
layers tn order to extend SNA/SDLC capabilities and suopvort other 
SNA productSe | | | 


Leta Layers 


Layering 3s essential to the structure of SNAse Most Ttfayerss 
atthough differing in specificss have the generic internal 
Structure shown in Figure 1e Each fayer handles two orincival 
flows: the tnbound flow toward the center of the network from the 
outer fayerss and the outbound flow toward the outer layers from 
the center of the networke A layer consists of twc comnl ementary 

elements: ElementeSEND and ElementeRCVe ElementeSEND handles. the 
flow toward the center and ElementeRCV handles the flow toward 
the outer layerse The elements within a tlayer are cousled to 
allow for synchronitzattonse The term "half-sesston® designates the 
sum of these elements within a node for a specific network 
addressable unit CTieees SSOPs PUs and LU). | = 


In the network at tfargqes elements are paired with their 
complementary element in the same layer of the remote nodee These 
paired elements interact with one another by exchanging control 
indicators carried by SNA recuests and responseSe Yetails of 
these protocol machines are given tn the next sectione Ss 
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TOWARD NETWORK | 
CENTER 


Genertc Layer Structure 


Le2e Node Structure 


The basic node structure (as proposed in Ref 5) is shown in 
figure 2e It indicates the Functton Managements 9Oata Flow 
Controls Transmisston Controls Path Controls and Data _ Link 
Control layerse | : | 


A more detailed node structure ts shown in figure Ze The elements 
handling the inbound and outbound flow are depicteds along with 
intertask communicattons (Caueues) and control pathse A orocedura!l 
descriotion 1s provided for each element in chapter S$ of this 
documente Note that the FM layer is left undifferentiateds as it 
will be denvendent on the vartitcular application or device being 
emul ated e 7 | 


hase Task Scheduling 


The scheduling of tasks within the node ts a function of the 
arrival of information units from outside the node (received from 
the data link or generated by an end user)s the conditioning of 
task readinesss and the ortority of ready tasks» 


Tasks within the node synchronize their activity by a aqueuve 
mechanism tImolemented via the SROTSK system service macro calle A 
running task which has an informatton unit to oass to an adjacent 
element will issue a SROTSK to the requested LRN and starting 
addresse The requested task will run when it becomes the highest 
priority ready taske 


No exolicit mechanism at this ftevel of destqn governs how Ilona a 
task will run before pendings Likewtses the length of any tfevel 
or task queue can grow without limite Howevers there exist SNA 
controls or protocolss such as Immediate Reauest Mode and Pacings 
that are used to assure that afi tasks pend and that no aueue 
grows @xcessivély largee | 


Executive functions are not expilicitiy shown in this destan 
specificatitone The task schedulers memory managements queue 
managements and semaphore facility are intrinste functions 
provided by systems softwaree 
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Figure 2e Intermediate View 


APPL CATION 


Figure 3e® Detailed Node Structure © 
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Se INTERNAL DESIGN 
Sele Nata Link control 


Setete Function Description 


DLC: manages the transfer af information over the data 
communications channele OLC does not examines changes or use the. 
PIU portion of the BLUs , 


Sele2ae Algorithm — 


The OLC layer is implemented via the Incotern Synchronous Data 
Link Control line protocol handler (See Reference 6)e | 


Se2e Path Control 


vr Function Description 


PC manages the routing of PIUsS in the outbound flow to the 
approortate element in the TC layer - either CSC or CPMGReRCVe It 
also performs usage checks on the TH vortion of the eho 30 0e PIUS 
and generates the ‘ field of vepound PTUSe 


Se2eZze Algorithm 


Seceleale PC Receive 


PCeRCV: PROCEDURE: i a 
CALL SROQIO CIORB)s; | J*¥EXTERNAL*/ 


IF TH RCV = OK THEN e502 02035%/ 

00 ; | 

e IF PU RESET THEN 

e N03 | | -* | | | 

® e IF OAF® -= SSCP 1} /*OAF '=0=>SSCPx/ 

° ® ~~ DAF*® -= PU THEN _ J*DAF'=0=>PU */ 

° » IF -BBIU JIRONIRSP THEN 

© ® DISCARD PIU; 

° @ ELSE | 

® © DOs 

° e e CHANGE ‘PLY TO -RSP (8008)3s - 

-@ ® e SEND PIU TO PEeSEND? L*5e2a2ec%/ 

. e : END?’ 

e e ELSE 

° ® IF LDI = LD THEN 

° rs IF -BBIULRONIRSP en 

® ® OISCARD PLUS 

° e ELSE 

® @ N03 | 

® ® e CHANGE PIU TO -RSPCSNC)5 | 

@ e »® SEND PIU TO PCeSENDS DMG 6252027 

e e. ENDS | 

@ ® ELSE 

i. ® SEND PIu TO cCSCs P*5S e5e2al ¥/ 

© END; 7 | 3 

7 e ELSE 

. 0s 3 , | 

e » IF -VALID_DAF*® THEN FRSA e2eh ¥/ 

s s IF -BRBIUERONIRSP THEN 

8 B DISCARD PIUS . 
ie ® ELSE 

. »® DO$ 

@ P ® CHANGE PIu TO -RSP (B004)3 

es e® @ SEND PIU TO PCeSENDS /#5a2a2e2%/ 

S o EN; | 

° °e ELSE 

° 4 DO; 

6 e e IF cLot= LD? THEN 

° a » IF -BBIUIROQNIRSP THEN 

® ® . DISCARD PIU; 

e e ry ELSE 

9 ° 2 DO 3 

= my e CHANGE PIU T@ -RSPCSNED3 | : 
» o @ SEND PIU TO PCeSENDS f¥5a2e0202%/ 
2 e rs END; | 
9 B » ELSE 

® e e.. C03 : 

® ® s e» FIND HSCB83 | 

® @ 2 e IF CLU = RESET) THEN | | | | 
B 2 ) ° SEND PIU TO CSC3 — fR5eZe2 at %/S 


° e ELSE 


® e 
® ° e e SEND PIU TO CPMGReRCV; 1*5 0302 
® s ® END; 
& ® END; 
@ ENDs 
END; 
ELSE 
DISCARD PYUs 
RETURNS | 


END PCeRCVS 
Se2e2e2e PC Send 


PCeSEND: PROCEDURES 


THCOAF') = HSCBCOAF!)s; 

THCDAF?) = HSCBCDAF!)3 

THCSNF) = HSCBCSNF)3 i 
THCFID) = GEN_PARAMS CFID)s 
THCEFI) = HSCBCEFTI)s; 

THOMPF) = BBIU + EBIU: 

CALL SROIO CIOFRR)s — J¥EXTERNAL#/ 
RETURNS | 


END PC«SENDs 
Se2ecesise TH Format Check 


TH RCV: PROCEDURE CRETURN_CODE);3 
SELECT: 
WHEN CPIU _LENGTH<1D): 

DOs i 
RETURN _CODE=NG3 
SENSE_CODE=x'! eU0R*3 

ENDS 

WHEN CFID -= 2): 

DO3$ . 

RETURN _CODE=NG3_ 

SENSE_CODE=X'8006! $ 

ENDs ; 
WHEN (CBBIU &@ ‘PIu _LENSTH < 933 
DOs 
RETURN _CODE=NG5 
SENSE Ceres X'4005'5 
ENDS 7 
OTHERWISES 
DOs : 
RETURN_COD E=0Ks$ | 
SENSE _CODE=x'0000'; | 
ENDS | 
END3 | 
IF RETURN_CODE -= OK THEN 
OOTIONALLY_LOGCSENSE_ CODE); 
RETURN CRETURN_CODE)s$ | 
END TH _RCVs 


a2%/ 


Se2elehe DAF® Validity Check 


VALID DAF*®: PROCEDURES 
? DAF*® <= 34 & 
DAF*® -= 1) THEN © 
VALIO DAF! = TRUES 
ELSS: - | 
VALID_DAF! 
RETURNS | 
END VALID_DAF!; 


FALSE 


| 


Se3e Transmission Control! 


| a | Pte « Z 
Sersele Function Nescriotion | | 


TC iS comprised of four el ements/ Common SeSstion Control] CCSC)»s 
Conmection Point Manager send (CPMGReSEND)s Connection ~Potnt 
Manager receive CCOMGReRCV)>» and Session Contrel (¢€SCde 


Common Session Control handles the messages destined for reset 
 Cinactive) half-sessionse Fgr reset half-sessions tt discards or. 
negatively resdonds to al! BIUS other than the session activation 
recuests - ACTPUs ACTLUs and BINDe When one of these is receiveds 
CSC acauires data structures needed to manaae a half-session 9 and 
forwards the request to Sesston Controle 


CPMGReSEND handles immediate response mode and pacing control on 
the tnbound fl owe 


CPMGReRCY routes outbound SNA request and responses to the 
aporopritat® element for function interoretatione SNA requests of 
RU category SC destined for active half sessions are sent to SCe 
SNA requests and responses of PU category OFC and FMD are Ok: to 
~—~OFCeRCVs ? 


Sc is a collection of procedures which processes outbound SNA 
reauests of RU category SC» and issues aporooriate response on 
the inbound flows SC orotcocols also contro! the normal data 
traffic tn both directionse - | . 


—— Se3e260 : Alaorithm 


ene a ot 
‘4 : | : a nani! ; > 
panes CSC Receive 9. 


CSC: WROCEDURE: eo a ae = — 
SELECT (SESSION_TYPE)$ ©) : 7 
e WHEN (LU LUD: a ree arr oa. - 

2 DOs - é a ee eee | 

oe «TF SSCP_ LU. SESS -= ACTIVE THEN SC 
o COs - va a 

e CHANGE PIU. TO, -RSP (800993 

e SEND PIU TO Pts SEND3 


IF RO_CODE -= BIND THEN a a ‘ 
0 Q e 2 Zz es j ee 5 \ 
» CHANGE PIU TO -RSP (8005 rf ca : 
© SEND PIU TO PCeSENDs IRS e2e202%/ 
ENDS : —_ 
ELSE : | 
SEND PIU TO SC3 | PRS eZse2ehes 
ENDOs- ert a oo ae 
WHEN CSSCP LU | | | | an oe 
DOs - a nn t- 
IF SSCP_PUsSESS -= ACTIVE THEN 


*®s ef @ 8 © @ & ®@ 


al DOs Jt 
“ » e CHANGE PTU erry a , 
s e SEND PIU TO PCeSENDs  i$$| | s#5e20202%/ = 
-  e.. ENO; | ra | 
)—<- (ELSE : a x 
° IF RQ_CODE -= ACTLU THEN ,/ \. 
6 BO; a \ 
a ‘ e CHANGE PTU TO -RSPC8005)$3 } | : » ee 
e « SEND PIU TO PC eSEND; | £85 e2e2e2*/ 
® ENDS; | | ge | 7 e 
eo ELSE | | .. - | wil 
e SEND PIU TO SCs oe Of RS eZe204e/ 


END3 
WHEN (SSCP_PU) 

DO: 
IF RQ_cCODE -= ACTPU THEN 
® DOs: 
‘ 2» CHANGE PTu TO -RSP (8005)3 . _ a 
e- e® SEND PIU TO PCeSENDs. . & #5 e20e202%/ 
e j 
oo 


; 
ii 
a2 
‘fg 
? 


END; 
ELSE 


SEND PTV TO SC #5 e3e2ohx/ 


ENDs 
OTHERWISE 
DO; 
e CHANGE PIU TO -RSP C800F)3 : Ss | 
e@ SEND PIU TO PCeSENDs; — (ARS ae ela lX/ 
ee ENDS | 
ENO; 
RETURNS 
END CSCs 


ee seeovr ewe eeoeeeeeervre eee eee tw ewe ereee ee ew eww © 


‘5SeSe2e2e CPMGR Receive 


~—CRMGReERCV: PROCEDURES 
IF HALF_SESSION -= ACTIVE vee 

To RONIRSP THEN 

DISCARD PIUs ae | ; 

ELSE ‘ | : 3 * 
DOs » | | | 
e CHANGE RO TO -RSP ¢€8005)35 ae ae 
e SEND PIU TO CPMGReSEND; L#5 03020 3%! | a 
END 3 a | 

ELSE 

DO; | 

°e IF HSAPeSND_PACING = YES THEN 

s CALL PACeRSP_RCV; : S#TBS#/ 

e ELSE | 4 Te 

® IF CRRE = RSP 6 /*CHK FOR IPR/ 

@ PY = PAC & a 

6 DRII = -OR1 8&8 | 

r DR2I = -DR2) THEN | 

8 DISCARD PIUs 

° ELSE 

@ DO > ca 

o © IF CEFF] = EXP @ 

® 8 RRI = RSP). THEN 

Py rs CALL CNTL_IMMED_EXP C"EXPEDITED: RSP RCVIED) 

® ) SETBSHS 

° e SELECT CRU_CTGY) 

@ ® WHEN CNC): 

“9 ® 003 | © 33 

e P © CHANGE PIU TO -RSPCSNC); 

® oe »® SEND PIU TO CPMGReSENDS #5 03 820 5%/ 

e ® END; : 

@ e WHEN (¢€SC): - ' Ps 

eo 8 SEND PIU TO SCs | 4 R5 3 02 oh¥/ 

‘ 8 e WHEN COFCIFMO): . | 

8 @ SELECT; 

e @ WHEN CDT_RCV -= ACTIVE): 

& & IF RONERSP THEN 

o ® DISCARD PIU; 

ee & ELSE . 

e & 003 | 

8 © e CHANGE PIU TO -RSP(2005)3 os 

o. Ps e SEND PIU a CPMGReSENDs - L*5 03 e2a3H/ 

® e | ENDs$ 

» ° WHEN CEFI = EXP): : | : 

8 ® SEND PIU Le DFC RCV; Nii ee 

® @ OTHERWISE? ig | i 2 a 

° ° DOs 

® a ® IF HSAPeMAX ROV_RU_SIZE -= NOT_LSPEC @ 

® r ry RU LENGTH > HSAP_RCV_RU_SIZE THEN 

® r ® CHANGE PIU TO EXR €1002)5 

r o eo IF RRI = RSP THEN ss — 

@ @ e SEND RSP. TO DFC oeRCVS — | fF KS abe 2al HK? 

. 2 e ELSE | | 3 

° ® r DO; | , ms 

Ps 8 & e CALL SQN_RCVs ~ _ fF RTBSH/ 

* * ® e CALL PAC_RO RCV; J#¥TBS*/ 

e. 2 ° 


e SEND RQ TO DFCeRCYs | AES ehaZalxs 


A 
I 
“J 


e e ® ENDs 


e & END. 
e END 3 
ENDs; 

RETURNS 


END CPMGReRCV? 
Sexe2exse CPMGR Send 


CPMGReSEND: PROCEDURES 
IF RRI = RO THEN 


IF EFI = EXP THEN FP RSHUTC & STGH/ 


® 
& 
® e CALL CTRL_IMMED_ -EXPs” 
e © IF RU_CTGY -= DFCIFMD THEN 
° e CALL ID_EXP_SND; 
| a ENDS ’ ey. é 
e ELSE | 
» ~=s CALL ~PAC_RO_SND: | 7 
e SEND PIU TO PCeSENDOs | 45 e20202%/ 
ENDS; . . 
ELSE 
303 — 
e IF EFI -= EXP THEN | 
IF PAC_RO_RCV = PEND & 
 PAC_SND_CT = O THEN 
DO; 
e PI = PACs 
e CALL PAC_RO_RCYV ee RSP SENT ®) 
ENDS? , 
e SEND PIu TO PCeSEND; | ee S85 e2e20e2%/ 
ENDs | _ | 
e RETURNS 
END CMPGReSENDs 


eo @® @ @ 8 @ 


| SeSe2ehe Session Control 


SC: PROCFOURE 
D0 CASE RQ _cODE? 
ACTPUS oe os 
* 08 yh | Ber 3 ae 
HSCBCPUeACTO = 4; 
SEND +RSP CACTPUeCOLD) TO CPMGReSENDS; 
END 3. 
NACTP ur 
~ " 903 
HSCBCPUeACT) = 93 
a +RSP CDACTPU) TC CPMGR eSENDs 
ACTLU? 
" DO3 
RESET DT; 
HSCB CLUeACT) = ACTIVES) 
SEND +RSP CACTLUeCOLD) TO CPMGR eSENDs 
END: 
NACTLU: 
—— TS 
RESET DTs. | 
ASCB (LUeACT) = RESET: 
‘SEND +RSP CDACTLU) TO CPMGReSENDS 
END; 
BIND: 
"CALL BIND _ROV: 
-UNBIND: 
—— Ho - 
RESET OT3 | 
HSCBRCSESS) = RESET: | 
SEND +RSPCUNBIND) TO CPMGReSENDs 
END: | | 
- CLEAR® 
——=—=pos | 
: RESET DT: | | 
SEND +RSP CCLEAR) TO CPMGReSEND; 
END: ne 
SDT: 
~~ DOs 7 | 
SET DTs. 
SEND +RSP CSDT) TO CPMGReSEND; 
END: , oe 
END; | 
RETURN; 


END S$ 


ia! 


| 7850302038, 


- 


85 0302 03%/ 


£25 03502 035%/ 


/*5 0302 03%/ 


145 030206%/ 
—1%5 03 0203%/ 
S85 030203%/ 


[RS oBe2e3e/- 


Sese2e5e SON Validity Check 


SON_RCV: PROCEDURE: | 
SON_RCV_CNT = SON_RCV_CNT + 13 
IF SND -= SON_RCV_CNT THEN | | | 

DO; : | : 
SQN_RCV_CNT = SON_RCV_CNT - 13 ee | 
CHANGE RO TO EXR (2001)3 y af 

END; a ~ 2 

RETURN? | | 
END SON_RCV; 


Sersecebhe BIND Receive | 


BIND_RCV: PROCEDURES 
IF LU_LUeSESS = ACTIVE THEN 
0 ; : ; 
e IF OAF*® = PLU THEN 
e SNC = X'0815'$ 
e ELSE | 
® SNC = X*#NBOS!s 
e CHANGE PIU TO -RSPCSNC)3. | ae 
SEND PIU TO PCeSEND; | | SBS e2e0202%/ 


® 
END; 
ELSE S$ 
DOs | | | - 
2 CALL BIND PARAM_USAGE_CHKS CSNC)3s  /#TBS#/ 
e IF SNC -= x! 9000: THEN 
@ DOs - 
e e CHANGE PIU TO -RSP CSNC)5 | | 3 
° e SEND PIU TO PCeSEND; i : LEZ e2ecelRs 
8 | END; | . 
z e ELSE 
® DO$ | 
@ e RESET OT SUBTREE; | 
@ 6e® PLU = OAF'$s © 
® e® LU_LUeSESS = ACTIVE: | = oe * 
s e® SEND +RSP CBIND RU) TO PCeSENDs: ARS a 2e222%/ 
e END; - a . 
ENDs 
RETURNS 


END BIND_RCV; 


Sehe DATA FLOW CONTROL 


Sehete Function Description 


ite) 


The - €unction of DFC is to control the flow cf FM CUSer) data . 
requests and responses between the session's FM DairsSe OQOnily FM 
data and OfC reauests are processed by DFCe -; es 


The following !ist names and describes the functions of the major 
DFC contoonents tn the order in which they are generally used for 
a sesston? 


e SESSADeDFC - RESET - calied duritno sesston activation 
processing and when data traffic is reset tn order to reset 
all OFC states and correlation tables Cused to correlate 
requests and responses). 


»  DFCeRCV - the entry to which all FM data and DFC requests 
and responses are sent for processing by CPMGReRCVe 


-e OFCeSEND - the entry form which all FM data and DFC requests 


and responses are sent for oprocessinaqg and sending to 
CPMGR eSENDe | | 


Seholate Boundary Layers 


DFC tInteracts with the fotlowina boundary layers: 


CPNGR (Rev/Send requests and PeCh Ones 


@ * @ 


APPL _ eM Case a eatten data) 


® APPL_DFC CApplicatton DFC) 
Se4ole2e Functions 
eae peenent of prooer data Mies protedure is accomplished by the 
following OFC controls: 3 _ a 
se Correlation of requests and resoonsese 


e Control of noma! flow half duplex flip flop send/receive 
 modee / £ . er | _ : 


© coreney of immediate. request and response control -modese 
es Sennen of chatninge 
e Control of brackets (transactionde 


e Shutdown orocessing for termination of normal flow traffic. 
prior to sesston deactivatione | | | 


e Enforcement of correct reauest/response RH formatsSe 


C44 


- Sehe2e Alaorithm 


SeheZeis | DFC Receive 


—DFCeRCV: PROCEDURE: | | | 7 - 
IF 8RI=RQ THEN | Sk. 


CALL RCV _RQs | A*S ehe2e lk! 
ELSE 3 

CALL RCV_RSPs$ cr 18#5 ebhe2e03k/ 
RETURNS | | : | 


END DFCeRCVs 
Sehe2e2e Receive Request 


RCV_RO: PROCEDURE; 
IF EFI = NORM THEN 
NO; 
CT_PTR = RCV_ROQ _noRr™ _CT; a | | 
CALL CTLENTRY_ADD_OR_ UPDATES /*SAVE CORRELATION INFO 
, peneces sr | 
IF RCV_CHAIN_STATE = PUR GE THEN — 
CALL RCV_RO_NCRM_ PURGE /*PURGE CHAIN Se be2el2es 
ELSE 
NOs - 2 | 
IF SDI = -SD THEN. : . 3 
CALL RCV_RO_NORM_ERROR_ CHECKS /*VALIDATE RQ 
Sehe2el3%/ 
CALL FSM_CHAIN_RCVs | /eUPDATE CONTROL STATES #/ 
CALL FSM_HDX_FF_FSP: 
CALL FSM_BSM3 
IF. RU_CTGY=OCF & RO_CODE -= CANCEL THEN | 
SEND RO TO USER DEF s /*SEND RO TO NXT LAYER*/ 
ELSE at ee ee | — 
SEND RQ TO USER “ENDS 


meee#?8ese«e@e @e@ 


ND s 


N ; _ : _ 
Ee 7 a : , | | /*EXPEDITED ROx/ 
G | he aie 


e*gnmee#eeaeeeesseeseeeeaeevtes @ 


bed Wwe 


F SCI -= SD & RO _cODE = “SHUTDISIG. THEN | 
e CALL FSM_SHUTDs : 
2@ SEND RQ TO USER_DFCs3 
| END3 | 
RETURNS , 
END RCV_RQs | 


Sehe2ea3e Recelve Response 
Rcv_RSP: PROCEDURE: 

CFT = NORM THEN 
e CT_PTR = SEND_RO_NORM_CTs _ = | 7 
e KEY = SNF3$ : | : _ 
e IF CT_KEY_SEARCH = FOUND 8 /x5ehe2elD*/ 
© CT_RSP_RCVD_OR SENT = NO THEN 7 
e N03 . 
» «» CALL RCV _RSP eee _ONTL_MGRs /*UPDATE CNTL STATES* 
") e Sehe2elh*/ | 
9 e CALL FS®™ _HDY. _CONTFROL_RCV_&SP3 
° e CALL FSM_BSMs3 
e e CALL FSM_RTR3 | 
e e IF RU_CTGY = DFC 8& RO CODE - = CANCEL THEN 
8 & SEND RSP TO USER_OFCs J*SND RSP TO NXT LAYER*#/ 
e e® ELSE | | | 
° e SEND RSP TCO USER_FMD3 
° e IF CT_ECI = EC THEN | | | 
s ® REMOVE aan FROM CT_PTR3 J¥REMOVE ROQ INFOX/ 
.| ® ELSE a | | 
e ® CT_RSP _RCVD_ OR_SENT = YESs /*¥RSP WHILE INC#/. 
® END; : : - 
e@ ELSE | 
Py DISCARD RSP3 /*INVALID RSPx/- 
END3 | — 

ELSE J*EXPENTITED RSPx/ 
N03 | | | 
e® CT_PTR = SEND_RQ_EXP_CTs 
e IF SEND_RO_EXP_CT_ID = SNF THEN 
9 D003 
-e  @ CALL FSM_HDX_ FF _FSR3 3 ss _ .* 
® e REMOVE epic FROM CT_PTRs © 7Z*#REMOVE RO INFO#/ 

ra e END 3 . i, | 

w ELSE : ve | "a 
® DISCARD RSPs  F*RINVALID @SPx/ 
END; | 28 4 

RETURNS 


END RCV_RSPS 


Seha2takhe DFC Send 
—OFCeSEND: PROCEDURE: | an ee 
TF ones SEND CHECKS = OK THEN #5 0402985%/ 
eo IF RRI = RO THEN oe 
® CALL SEND_ROQs S*5 eh a2e5 %/ 
» ELSE -_ 
r CALL SEND _RSP 3 Se5 eho2es%/ 
EN Ds 
ELSE | | /S¥*SESSTON INACTIVE X/ 
SEND 'REJECT? TO SENDING | PROCEDURE$ 
RETURNS | 


END DFCsSEND; 


Sehecede Send State Checks 


CPMGR_SEND_ CHECKS: PROCEDURES 


IF FSM_SESS_RCV -= ACTIVE } 
FSM_OT_RCV -= ACTIVE THEN oe. fe : 
RC = NG3 /¥*SESS NOT ACTIVE 
ELSE | | | 
RC = OKs - | | ee es 
RETURNS re _ 
END CPMGR_SEND_CHECKS3; 


Seohe2ebea Send Reouest 


SEND_RQ: PROCEDURE; 


IF RU_CTGY = DFC THEN | | is | 
CALL SEND_RO_FORMAT_DFCs J*FORMAT DFC RO'S Seho2eot5Sx*/ 
IF SEND_RO_STATE_ERRORS = OK THEN TRS ehe2e 16%/ : 
00s | | 
IF EFI = NORMAL THEN 
SQN_SEND_CNT = SQN_SEND_CNT + 15 /#INCR SEQ es 
SNF = SOQN_SEND_CNT3 | —s 
CT_PTR = SEND_RQ_NORM_CTs - /*SAVE RO INFO TOx/ 
CALL CTLENTRY_ADD_OR_UPDATEs /*CORRELATE RSP Sehe2eI/ 
IF €BCI=BCICT_RSP_RCVD_OR_SENT=NO) THEN. 

CALL FSM_CNTL_NORMs /*ENFORCE IMMEDe RO MODE*/ 
CALL_FSM_CHAIN_SEND; /J*UPDATE CNTL. STATES#/ 
CALL_FSM_HDX_FF_FSP3; | é = | 
CALL_FSM_HYDX_CCNTROL. RCV RSP. 

CALL~FSM_B8SMs3 
CALL_FSM_RIR3 | 
SEND RQ TO CPMGReSEND; 44523020 3%/ 


° ELSE  /MEXPEDITED ROX/S 
DOs | “1 | —— 


© SND_EXP_ID=SND_EXP_ID+1?3 

© SNF=SND_EXP_ID3 | | 

e CALL. FSM_HDX_FF_FSPs a 
e CALL SEND _ROQ_EXP_CT_ELEM_ADDs /*Sehe2e11¥/ 
e SEND RQ TO CPMGR @SEND § | ; we 8 


eoeeeeee#eers8teeeect eee s @ 


END 3 
ENDS - | 
ELSE: : — /*STATE VIOLATION-REJECT*/, | 
SEND "'REJECT' TO SENDING FAMCENGREE, 4. : 
RETURNS | | | 


END SEND_RQs; 


Seha2ele Send Response 


SEND RSP: PROCEDURES 
" TF fFI=NORMAL THEN 
003 | | 
» CT_PTR=RCV_RQ_NORM_CT; ee | | 
e CALL SEND_RSP_NORM_PROCESS: J*SENERATE NORM RSP 
e . . Seho2eot xl 
END; 
ELSE 
NOs | . , 
e CALL SEND_RSP_EXP_GENERATEs  /x*GENERATE EXP RSP 
e — Seho2elD/ 
e CALL FSM_SHUTD; | 
e SEND RSP TO CPMEReSEND; — ARS eo 30205 */ 
: END; | : 
RETURNS | : 
END SENO_RSP: 


Sehe2e8e CT Entry Add 


CT_ENTRY_ADD: PROCEDUREs | | 
— CT_LBEG_SNF=SNF 3 | J#SAVE RQ INFOS | 
~CT_END_SNF =SNF 5 | a | 

~—CT_RU_CTGY=RU_CTGY3_. 
CT_FI=FTs | 
CT_DR1TI=DRI1Is 
CT_OR2I=DR2T;3 
CT_FRI=ERI 
CT_ECI=ECI; 
CT_ORI=ORI 5 
CT_BBI=8B1 5 
CT_EBI=EBI 5 
CT_ROCODE=RQ_CODEs 
RETURNS 

END CT_ENTRY_ADD: 


Sehe2eaes | CT Entry Add or Update 


CT_ENTRY_ADD_OR_UPDATE: PROCEDURE; 
IF RQ_CODE=CANCEL THEN 
DO; a 
e CALL CT_ENTRY_AODS »* S85 che2ekes = 
e CT_CDI=CDI; | | —/RCANCELL IS END¥/ - 
END; | | 


DOs | | , o 4 
© IF EMPTY C(CCT_PTR) THEN 
pos -) J*#START NEW CHAIN#/ 
ee CALL CT_ENTRY_ADODs © 1%5 eh a2e08%/ 

e IF EcI=EC THEN © 

» CT_CDI=codI; 

[ND 5 | 


DOs | | /*IN. CHAIN*/ 
» CT_END_SNF=SNF $ | : 

2 IF ECI=EC THEN 

e O03 . 

e CT_ECI=EC; 

e CT_DRITI=DRI1TI; 

2 CT_DR2I=DR2I35 

e CT_FRI=ERIs5 

e CT_CDI=cDI; 

ENDS 


°* 9 @ @eee#e#e@ease?ee#es® 


im ¢ee 8 @ @ 


z= 
© 
we 


e 
END; 
RETURNS | | 
END CT_ENTRY_ADD_OR_UPDATES 


SehLeo2ettdes CT Key Search 


“CT_KEY_SEARCH: PROCEDURE (¢RC)3 
RC=NOTFOUNDS 
IF CT_END_SNF_CT_BEG_SNF>=0 THEN 
N93 | 
e IF KEY>=CT_BEG_SNF @ 
e KEY <=CT_END_SNF THEN 
e RC=FOUND; 
END; 
ELSE 
O03 
e IF KEY<=CT_END_SNFI 
_ KEY >=CT_BEG_SNF THEN 
e® RC=FOUND;. - 
END; 
RETURN CRO); 
END CT_KEY_SEARCHSs 


Se16 


Sehea2ette CT Update 


SEND_RQ_EXP_CT_ELEM_ADD: PROCEDURE; 


7 : 
« ~ 


A¥SAVE EXP RQ INFO FOR RSP CORRELATION#®/ © 


SEND _RQ_EXP_CT_ID=SNF3 | 7 
SEND_RO_EXP_CT_ROCODE=RO_cODpE; | a 
RETURNS 

END SEND_ROQ_EXP_CT _ELEM_ADD: 


Sehe2et2e Receive State Checks 


RCV_RO_NORM_PURGEs PROCEDURE s 


CALL FSM_CHAIN_RCVs | 
CALL FSM_HDX_FF_FSPs ’ 
CALL. FSM_HDX_CONTROL_SEND _RSP3 
CALL FSM_BSMC!PURGE!)3 
IF RQ_CODE=CANCEL THEN 
SEND RO TO USER _FMD3 
ELSE 
NISCARD RO3 
RETURNS 
END RCV_RO_NORM_PURGE; 


Sehe2etde Receive Request State Checks 


RC¥_RO_NORM_ERROR_CHECKS: PROCEDURES 
_ IF FSM_LRES=ERRORI |  #¥EXR CREATED ‘ON ERROR «/ 
. FSM_HOX_FF_FSP=ERR ORI 
FSM _CHAIN_RCV=ERROR | 
FSM_BSM=ERRORI 
FSM_RTR=ERROR ‘see 
END ROV_RO_NORM_ERROR CHECKS: 


a 


' Shade dhs Recelve Response State Checks 


RCV_RSP_NORM_CNTL_MGR= PROCEDURES  * 2 
7 *SEND CHAIN RSP WHEN REQUIRED TO IMMEDIATE CNTL STATEx/. 


IF FSM _CNTL_NORM=PEND 2 
(CCT_BEG_SNF<=SNF & SNF ¢=CT_END_SNF)] 
CSNF<=CT_END_SNF & CT_END_SNF<CTeBEG_SND)} 
CCT_END_SNF<CT_SEG_SNF & CT_BEG_SNF<=SNF)) THEN 
CALL FSM_CNTL_NORM CIRSP_TO_CURRENT_CHAIN!)3 
- - RETURNS 3 
END RCV_RSP_NORM_CNTL_MGR$ 


Sehe2elSe Generate RH 


SEND_RQ_FORMAT_DFC: PROCEDURE; 
/* FORMAT DFC REQUESTS*/ 


RRYI=RQ5 
RU_CTGY=DFCs 
FI=FMHs . 
BCI=BCs - 
 ECI=EC3 
~—6—DRTTHDR45 
| CST=CODEDS . 
IF EFIT=NORMAL THEN 
SELECT CRO_CODE)s 
WHEN CCANCEL) 
DO; 
e BBI=-BBs 
e DR2IT=-DR25 : 
END; | 
WHEN CLUSTAT? 
CALL USER_LUSTAT_FORMAT 5 
WHEN CRTR) 
~—600; 
e OR2T=-0R23 
e ERI=-ER3; 
e BBI=-885 
se EBY=-ER3 
-» CDI=-cOs; 
ENDs 
Ds. 


Onn ze 


(/REXPEDITED#/ 


DR2T=-DR23 
ERJT=-ER; 
QRI=-OR; 
BBI=-B83 
EBI=-EBs 
CDOI=-cCDs 


® @ @ @ 9 eon :nee e @e@ee@f8 ®©mhUchrC(€UmhlUe eevee 


END SEND _RQ FORMAT_DFCs | 


Cehe2elhs Send Request State Checks 


SEND_RO_STATE_ERRORS?: PROCEDURECRC); 


RC=OKs — 
IF SFI=NORMAL THEN 

DO; 

IF FSM_CHAIN_SEND=RE JECT I 
FSM_CNTL_NORM=RE JECT THEN 
RC=NG5 
ELS: 

IF FSS_HDX _FF _FSP= REJECTE 
FSM_BSM=REJECTI) | 
FSM_RTR=REJECT THEN 

RC=NG; 


END; 
RETURN CRC)3 
END SEND _RO_STATE_ERRORS; 


Seka 2et7e Process Normal Response 


RSP_NORM PROCESS: PROCEDURE: 


IF RQD CCT_ROIDI 

CROECCT_ROI) &@ 

PRELRSP_TYPE=NEG) THEN 

95 . 
e CALL SEND_RSP_NORM_GENERATES /*BUILD RSP FIG 4-18%/ 
e CALL FSM_HDX_CONTROL_SEND_RSP3S | | 

» CALL FSM_BSM; | 

e SEND RSP TO CPMGReSEND; 

END; 
IF CT_ECI=EC THEN 

REMOVE CURRENT FROM CT_PTRs 
ELSE 7 

CT_RSP_RCVD_OR_SENT=YESs; A*¥RSP PRIOR TO END CHAIN#/ 
RETURNS : | 
CNO_RSP_NORM_PROCESS; 


Saho2e18s6 Senerate Normal Resoonse 


SEND _RSP_NORM_GENERATE: PROCEDURE: 


EF T=NORMAL ¢ 
SNF=PRE_RSP_SNF3 
PRI=RSP3 
RU _CTGY=CT_RU_CTGYs. 
FI=CT_FIs3 
B8CI=BCs 
ECI=EC $s 
ORTI=CT_DRIT3 
OR2I=CT_DR2Is 
QRYT=CT_ORI; 
RQ_CODE=CT_ROCODEs 
RETURNS 

END SEND_RSP_NORM_GENERATE 5 


